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(54) Unit type expansion valve 

(57) tn a unit-type expansion valve (10) a ban*el- 
shaped vaive caang (11) is provided to penetrate a high- 
pressure refrigerant passage (12) and a low-pressure . 
refrigerant passage (13) sideways. The Inside diameter 
of the low-pressure refrigerant passage (13) Is not 
smaller than Inside diameter of the high-pressure refrig- 
erant passage (1 2). A unit (1 5) is inserted Into the valve 
casing (12) from the side of the lower-pressure refriger- 
ant passage (13). Said unit (15) Is Integrally composed 
of a therrtio-sensltlve chamber (20) and a valve mecha- 
nism (30). The thermal-sensitive chamber (20) is dis- 
posed in the opening at the inlet of the valve casing (1 1) 
so that this opening is closed t)y the thermo-sensitive 
member (20). The unit (1 5) as a whole can be pulled out 
from the valve casing by pulling the thermo-sensitive 
chamber (20) outwardly. 
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Description 

Tlie ffwention retatee to a unft type-expansion ra^ 
particutariy for an automotive air conditioning systeni, 
generally tor a cooing circuit, aocorxfing to the preamble 
part of claim 1; 

In an expansion valve as known (JP-PUb!ication 4- 
1 13664 EP0438625>B1) the thermo-sensitive chamber 
senses any change in ten^erature of refrigerant in the 
low-pressure refrigerant passage on the side of an evap- 
orator outlet to hereby raise or lower the pressure therein 
accordingly. The%elve mechanism is driven by the raised 
or lowered presswing the thermo-sensitive chamber to 
hereby open or dose the high-pressure refrigerant pas- 
sage on the side of the evaporator inlet. The thermo-sen- 
sitive chamber and the valve mechanism form integrally 
prefabricated uril so that no re-adjustment is required 
once the intertoddng relationship between the thermo- 
sensitive chamber and the valve mechanism is adjusted 
as well as facifitaling the assembly, thereby reducing the 
; assembly costs greatly. In the expansion valve as known 
from JP-Publication 4-11366. however, after inserting 
the prefabricated unit into the valve casing, a closure lid 
had to be fitted into the opening at inlet of the valve cas- 
ing to thereby airtightly close the opening. The part cost 
of an airtightly closing IkJ accounts for the greater part of 
the entire costs, e.g. almost half of the entire costs. In 
the expansion valve, as known from EPO 438625B1 the 
thermo-sensitive chamber is encapsulated within a solid 
valve casing having thick casing wails and stepped con- 
necting bores for the tubing. The opening tor inserting 
the unit into the valve casing is closed by a costly air- 
tightly closing Id. 

An expansion valve as known from FR-A-2535485 
comprises a solid, ihkk walled valve casing. Into an 
insertion opening of the valve casing the thenmo-sensi- 
tive chamber is screwed in an airtight manner. The 
design of the valve casing is bulky. Manufacturing the 
' chamber component withathread and providingacoun- 
ter-thread in the casing is costly and require cost con- 
suming assembly steps. 

In an expansion valve as known from US-4-481 9443 
the prefabricated unit is inserted into a solid and thick- 
walled valve casing from the high>pressure side so that 
the thermo-sensitive chamber is completely encapsu- 
lated within the valve casing. The insertion opening in 
the high-pressure region of the valve casing is airtightly 
closed by an inserted plug. 

In an expansion valve as known from EP 051 3568 
A1 the prefatxicated unit is received in a solid, thick- 
walled valve casing. The unit is inserted into the valve 
casing from the low-pressure side. The thermo-sensitive 
chamber at least partially is exposed to the surroundings 
ahd is screwed with a sealing member into the insertion 
opening. Stepped connecting holes are provkJed in the 
thick wall of the valve casing for the tubing constituting 
the highisressure and low-pressure passages. 

It is an object of the invention to provide a unit type- 
expansion valve with high economk^l efficiency capable 



of reducing effectively and greatiy both tiie assembly 
costs and the part costs. Moreover, it is of utmoiTt hpor- 
tance to achieve an expansion valve with a c xnpact 
easy to manufacture and space-saving valve causing. 

5 Said object is achieved in the unit type-exp^ion 
valve having the features as contained in daim 1 . 

Consequentiy, ttie unit in which thetiiermo-! ensitive 
chamber and the valve mechanism are tntegrall) formed 
linearly is inserted into the valve casing so tiiat ti je entire 

10 unit can be drawn or pulled out of the valve erasing by 
pulling the thermo-sensitive chamber portion outwardly. 
Therefore, it is very easy to assemble and disa:;semble 
the expanaon valve, and it is not necessary to re-adjust 
the valve mechanism even during reassembling. The 

IS tiiermo-sensitive chamber is disposed In the opening at 
tiie inlet of tiie valve casing to dose ttie opening. Hence, 
no spedal part for covering or closing the opening is 
required, ttius greatiy redudng the part costs. 

The enrtxxfiment according to daim 2 is easy to 

20 nmnufacture, easy to assemble and to disassemble. The 
mounting seat witti its cylindrical cdlar only has to be 
shifted linearly into the opening of the valve casing until 
it reaches an airtight sliding fit. The whole unit tiien is 
centered in the cavity of the valve casing. No costiy to 

25 manufacture ttiread connection is necessary. The addi- 
tionally provided fixing arrangement secures the unit In 
the valve casing and maintains the airtight closing of tiie 
valve casing opening at the low-pressure side. 

In tiie embodiment according to claim 3 the airtight 

30 dosing of the opening of the valve casing is easily 
achieved. The 0-ring co-operates with the collar. The 
cylindrical centering portion co-operating with tiie collar 
centers tiie chancer and the unit in tiie correct position: 
The assembly or disassembly needs only a linear push- 

3S ing or pulling motion of the unit 

Claim 4 contains an embodiment of particular impor- 
tance. The ban'el-shaped valve casing is easy to manu- 
facture wrtii precise dimensions and leads to a compact 
and space-saving design of ttie expansion valve, which 

40 is particularly important for automotive applications 
where space for ttie air conditioning system normally is 
extremely restricted. The essentially constant wall thick- 
ness moreover is advantageous in view to welding tiie 
tubing for the fluid passages into tiie valve casing. 

45 The embodiment according to claim 5 is easy to 
manufacture. The valve casing is rigid and lightweight. It 
can be manufadured with precise dimensions in a mass 
produdion with tiie help of simple tooling and machinery. 
The material of the valve casing can easily be recyded. 

50 The embodiment according to daim 6 perfediy 
meets with tiie requirement of low cost manufaduring, 
facilitated assembly and disassembly, and easy installing 
of the expansion valve into an air conditioning system. 
The stepped configuration of tiie valve casing leads to a 

55 slim and space saving design of tiie expansion valve. 
. In the emtxxtiment according to daim 7, the unit is 
easy to prefabricate and allows easy assembly or disas- 
sembly of tiie expansion valve because all active or pas- 
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8ive components of the unit are connected with each 
other. 

The entxxftmant of claim 8 is of particular impor- 
tance, because it relates to a very simple refiaiste mount- 
ing of the va*ve spring, the pre load of which, can be s 
varied upon demand. The number of necessary parts for 
the valve mechanism is kept at a minimum whic^ further 
reduces part costs and weight. 

The entbodiment of according to claim 9 is easy to 
manufacture and assures a reliable connection between io 
both parts of the unit 

The entxxiiment according to claim 10 Is Important 
because it relates to a simple way to connect the thermo- 
sensitive chamber writh tiie rest of the components of the 
. unit with a minimum number of parts. The mounting seat is 
fulfils a dual-function, because it serves to airtightly close 
the opening of the valve casing and simultaneously con- 
nects the th«Tno-sensitive chamber with the other com- 
ponents of ttte unit. 

Claim 11 relates to a low cost but reliable fixing 20 
arrangement assuring the air tight closing of the valve 
casing. The fixing anrangement is easy to handle, is reli- 
able and light-weight 

The embodiment according to daim 1 2 further con- 
tributes to low manufacturing costs, because such weld- 25 
ing connections can be madequicMy and reliably without 
costly, time consuming preparation of the interconnected 
GomponenteL 

The enft>odiment of daim 13 Is of particular impor- 
tanca When welding the evaporator, any special proc- 3o 
ess for connecting the typing becomes unnecessary, 
since the piping constituting the refrigerant passages Is 
welded to the valve casing and the evaporator at the 
same time thus greatly redudng the assembly costs. 

In the embodiment according to claim 1 4. said weld- ss 
ing connections are made in a high temperature cham- 
ber and simultaneously, even by also welding the 
connections between the valve casing and tiie tubing 
connecting the expansion valve with a compressor 
and/or the refrigerant reservoir. The sub assembly of the 40 
' evaporator and the valve casing with tfie tubing can eas- 
ily be prefabricated. This saves manufacturing costs. No 
costiy pipe connecting elements or fittings are neces- 
sary. The valve casing can be positioned extremely dose 
to tiie evaporator 45 

An emlxxfiment of the invention will be described 
witti the help of tiie drawings. In the drawings is : 

Figure 1 a refrigerating drcuit component sectional, 
view, so 
Figure 2 a perspective exploded view of the compo- 
nents which is shown in Figure 1 ., and 
Figure 3 a fragmentary plan section view of the 
upper part of the component which is shown in Fig- 
ure 1 in longitudinal section. ss 

Figure 1 shows a refrigerating cycle comprising an 
evaporator 1 ; a compressor 2; a condenser 3; a liquid 



receiver 4 containing high-pressure refrigerant; and an 
expansion valve 10. 

A high-pressure refrigerant passage 12 connected 
to tiie outiet of the liquid receiver 4 is connected to tiie 
inlet of tiie evaporator 1 . A low-pressure refrigerant pas- 
sage 13 connected to the outiet of the evaporator 1. Is 
connected to tiie inlet of tiie compressor 2. 

A barrel-shaped valve casing 1 1 is connected to tt>e 
high-pressure refrigerant passage 12 and tiie low-ipres- 
sure refrigerant passage 13 so as to penetrate ttiem 
sideways. These connections are adhered, for example^ 
by aluminium welding. 

The high-pressure refrigerant passage 12 is con- 
nected to the valve casing 1 1 with the inlet side 'm devi- 
ated or offset relationship with the outiet side. A bottom 
lid 1 4 or plug is adhered to tine bottom of the valve casing 
1 1 also by aluminium welding. 

When aluminium welding the laminated evaporator 
1 (Figure 2) in a high-temperature chamber, tiie high- 
pressure refrigerant passage 12, the low-pressure refrig- 
erant passage 1 3, the bottom lid 1 4 and the like are also 
aluminium welded to the valve 11 in tiie high-tempera- 
ture chamber at the same time. 

Accordingly, any spedal assembly process for con- 
necting and adhering the high pressure refrigerant pas- 
sage and the assembly cost for ttiat portion can be 
greatly reduced. 

As shown in Rgs. 1 and 2. the end portion of the 
valve casing 1 1 on the side of tiie low-pressure refriger- 
ant passage 13 is open. The other end portion is dosed 
by Ikl 14. The diameters of tiie rntermecfiate portions is 
changed for each piping connection gradually so tiiat the 
inside diameter on the opening side is large, and the 
inside diameter on tiie bottom side is small. The valve 
casing 1 1 tiius includes cylindrical wall sections of differ- 
ent diameters, but an essentially constant wall thickness. 
The big diameter opening of the valve casing 1 1 is sur- 
rounded by an annular flange. 

In the valve casing 11 . a unit 1 5 in which a thermo- 
sensitive chancer 20. a valve mechanism 30 and the like 
are integrally provided, is inserted from the opening side 
and displaced or lineariy shifted into the position of Fig- 
ure 1. In operation, the tiiermo-sensitive chamber 20 
senses any change in temperature of refrigerant in the 
low-pressure refrigerant passage 13 to tiiereby raise or 
lower ttie pressure therein. The valve mechanism 30 is 
driven by tiie raised/lowered pressure in tiie tiiermo-sen- 
sitive chamber 20 to open or dose the high-pressure 
refrigerant passage 12. 

Of tiie parts constituting the unit 15. a body barrel 

32 with a valve seat 31 formed is fitted to tiie inside of 
tiie portion or cylindrical wall section of the valve casing 
1 1 , to which the high-pressure refrigerant passage 12 is 
connected, and the fitted surface is installed with 0-rings 

33 and 34 for sealing. 

A spherical valve body 35 disposed facing to a valve 
seat 31 is biased toward the valve seat 31 by means of 
a valve spring 36 (compression coil spring with frusto- 
conical shape). Since tiie basic end or tiie last spring 
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turns 37 of the conpression ooil spring 36 is threaded 
onto a helical groove (thread profile) fonned on the Inner 
surface of the body barrel 32, the compression coil spring 
36 can be rotated about its axis to thereby atiQust its bias- 
ing force against valve body 35. 5 

A supporting barrel 38 as part of unit tS disposed to 
traverse the lew-pressure refrigerant passage 13 Is fixed 
to the body ban^el 32 by staking the upper end portion to 
the interior side. A rod 40 is disposed at the central axis 
position so as to advance or retreat freely through the io 
supporting barrel 38 and the body barret 32. The part at 
Which the si^sporting barrel 38 and the body barrel 32 
are joined with each other contains an 0-ring 39 for seal- 
ing the outer peripheral surface of the rod 40. Said part 
Is f itted with 0-ring 34 into a second smaller diameter is 
wan section of the vahre casing 1 1. 

The upper end of rod 40 extends towards the 
thermo-sensitive chamber 20. The lower end thereof 
passes through valve seat 31 and abuts on the valve 
body 35. When the rod 40 moves the valve body 35 20 
against the biaang force exerted by the oorrpression coil 
spring 36, the chanrrel sectional area in the high-pres- 
sure refrigerant passage t2 changes to vary the amount* 
of the refrigerant to be fed Into the evaporator 1 while 
effecting adiabatic expansion. 25 

A large diameter head 38a of the supporting barrel 
38 is formed with a regular hexagonal section. A thermo- 
sensitive chamber mounting seat 21 is airtightly welded 
thereto. As shown in Figure. 3, the section of a lower 
cylindrical collar of the thermo-sensitive chamber mount- 30 
ing seat 21 is circular, and therefore, there Is partially 
clearance 16 (several gaps) between the head 36a of the 
supporting barrel 38 and the thermo-sensitive chamber 
mounting seat 21. The refrigerant in the low-pressure 
refrigerant passage 13 passes through the clearance 1 6, 3S 
reaching the rear side of the thermo-sensitive chamber 
20. 

the thermo-sensitive chamber 20 is airtightly closed 
by a housing 22 made of a thick metallic plate, and con- 
tains a diaphragm 23 in the surface direction is transmit- 40 
ted to the valve body 35 via rod 40. 

In operation, the refrigerant in the low-pressure 
refrigerant passage 1 3 passes through the clearance 1 6 
to the rear side of the thermo-sensitive chamber 20. The 
rear side of the diaphragm 23 receives the refrigerant 4S 
pressure in the low-pressure refrigerant passage 13. so 
that the temperature of the low-pressure refrigerant is 
. transmitted from the diaphragm 23 to the themto-sensi- 
ttye chamber 20 through the backup board 25. 

The pressure of refrigerant in the thermo-sensitive so 
chamber 20 changes to raise or k)wer the pressure In 
the thermo-sensitive chamber 20. In a condition, where 
the pressure, the biasing force of the compression coil 
spring 36 and the pressure of the refrigerant in the low- 
pressure refrigerant passage 13 are balanced, the dia- ss 
phragm 23. the valve body 35 and the like stand still to 
control the amount of the refrigerant to be fed from the 
high-pressure refrigerant passage 12 to the evaporator 
1. 



Of the unit 1 5 which is inserted into the valve casing 
1 1 through the opening on the side of tiie low-pressure 
refrigerant passage 13, the thermo-sensitive Camber 
20 is located in the opening at the inlet of the valve casing 
1 1 with the opening closed airtightiy. Reference numeral 
43 designates an Oring for sealing in tiiis region. 0-ring 
43 is seated on a radial shouWer in the opening and con- 
tacts the collar of mounting seat 21 , The collar extends 
beyond tiie shoulder and can be centered there. 

To prevent unft 1 5 from slipping out of the valve cas- 
ing 1 1. the thermo^ensitive chamber 20 is Interposed 
together ¥vith the head of the valve casing 11 by means 
of an externally provided fixing arrangement e.g. a two- 
part bracket 44. Reference numeral 45 designates a fix- 
ing saew fbf fixing the bracket 44. The two parts of the 
bracket are releasably connected opposite to screw 45. 
The bracket parts have slots for positively engaging at 
the rim of chamt>er 20 and a flange surrounding the 
opening of the valve casing 1 1 . 

Consequently, the unit 1 5, in which the thermo-sen- 
sitive chamber 20 and tiie valve mechanism 30 are inte- 
grally assembled in advance, is inserted into the valve 
casing 1 1 as it is, and is fixed with the bracket 44. If tiie 
bracket 44 is removed and ttie thermo-sensitive chamber 
20 portion is pulled outwardly, and tiien the unit 15 as a 
whole can be drawn out of the valve casing 11. 

Even if the unit 1 5 is thus attached to and detached 
from the valve casing 1 1, the biasing force of the com- 
pression coil spring 36 and the like do not fluctuate, and 
tiierefbre. the unit 15 can be re-assembled to the valve 
casing 1 1 as it is without necessitating any adjustnrtent 
or the like. 

The unit 1 5 may be fixed with any member other tiian 
tiie bracket 44. 

The barrel-shaped valve casing 1 1 preferably is a 
shaped piece of sheet metal. Any type of metal can be 
used. Preferable is to use aluminium or an aluminium 
alloy. The valve casing can be secured to ttie laminated- 
type evaporator 1 (Rgure 2) witiiin a high-temperature 
chamber at the same time when the evaporator in welded 
and by aluminium-wekjing tiie tubes for the passages 1 2. 
13 by aluminium-weWing into the evaporator 1 and into 
wall holes of the valve casing. At tiie same time also tiie 
furtiier tubes of ttie passages 12, 13 for connecting tiie . 
compressor 2 and the resenwsr 4 can be aluminium 
welded to the valve casing 11. 

Claims 

1 . Unit type expansion valve, comprising: 

a valve casing (1 1) disposed to penetrate a high- 
pressure refrigerant passage (12) connected to the 
inlet of an evaporator and a low-pressure refrigerant 
passage (13) connected to the outiet of tiie »mpo- 
rator (1 ) sideways, which is formed so that the inside 
diameter of the low-pressure refrigerant passage 
(13) is not smaller than tiie inside diameter of tiie 
high-pressure refrigerant passage (12); and 
an unit (15) which is integrally conrposed of a 
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thermo-sensitive chamber (20) for sensing any 
change in tenperature of refrigerant in the low-pres- 
sure refrigerant passage (13) to hereksy raise or 
lower the pressure therein, and a valve mechanism 
(3D) for being driven by the raised/lowered pressure 
in the thermo-sensitive chamber (20) to heret>y open 
or close the Wgh-pressure refrigerant channel (12), 
in which said unit (15) is inserted into the valve cas- 
ing (1 1 ) from the side of said tow-pressure refriger- 
ant channel (13), 
characterised In that 

the thermo-sensitive chancer (20) is disposed in the 
opening at the inlet of the valve casing (1 1) so that 
the opening is dosed by the thenno-sensitive cham- 
ber (20), and that the unit (15) as a whole can be 
drawn out from the valve casing (1 1) by pulling the 
thermo-sensitive chamber portion outwardly. 

2. Expansion valve as in claim 1 . 
characterised in that 

the thermo-sensitive chamt}er (20) is provided with 
a lower circular mounting seat (21) having a down- 
wardly extending cylindrical collar, 
that the mounting seat (21) is positioned with its col- 
lar in the opening of the valve casing (1 1) in an air- 
tight closing position. 

that the closing position is maintained by an exter- 
nally provided fixing arrangement, and 
that the air-tight closing position of the mounting seat 
(21) is achievable or releasable by a linear pushing 
or pulling movement of the unit (1 5) (sliding fit of the 
collar within the opening) in the direction of its Ion-, 
gitudinal axis. 

3. Expansion valve as in claim 2. 
characterised In tttat 

the opening of the valve casing is provided with an 
axially extending widened portion and a radially 
extending shoulder for supporting an O-ring (43), 
and 

that the collar of the mounting seat (91 ) contacts the 
O-ring and extends-in Insertion direction of the unit 
(15) beyond the radial shoulder into a cylindrical 
centering portion formed within the inserting open- 
ing of the valve casing (11). 

4. Expansion valve as in at least one of claims 1 to 3, 
characterised by 

a barrel-shaped valve casing (11) for receiving the 
unit (1 5). said valve casing (11) having an essentially 
constant wall thickness, preferably slightly thicker 
than the wall thickness of the tubing constituting the 
fluid passages (12, 13) between the emporator (1) 
and expansion valve (10). 

5. Expansion valve as in at least one of claims 1 to 4, 
characterised In that 

the valve casing (11) is a unitary shaped piece of 



sheet metal, preferably of aluminium or an ahmrin- 
ium alloy, preferably with circular crosfr^ection. 

6. Expansion valve as in at lea^ one of datms 1 to 5. 
s characterised In that 

the barrel-shaped valve casing (1 1 ) is open at both 
ends and is provided with a big diameter chamber- 
receiving opening at one end and a small diameter 
plug-receiving opening at the opposite end and com- 

10 prises interconnected cylindrical wall sections, the 
diameters of which gradually decrease in direction 
from the big diameter opening toward the small 
diameter opening; and comprises preferably, a first 
cyiindricai wall section forming the chamber receiv- 

15 ing a centering portfon and containing (2) sidewardly 
opening wall holes for inserting the ends of tubes 
constituting the low pressure passage (13), 
a second cylindrical wall section with smaller diam- 
eter than the first wall section, containing one tWid 

20 sidewardly opening wall hole for inserting the end of 
a tiise being part of the high-pressure passage (12). 
and 

a third wall section with smaller diameter thari the 
second wall section, forming a valve mechanism- 
2ff and-f^ug-receiving portion and containing a side- 
wardly opening fourth wall hole for inserting the end 
of another tube being part of the high-pressure pas- 
sage (1 2). said third and fourth wall holes being off- 
set in axlai direction of the casing. 

30 

7. E)pansfon valve as In at least one of claims 1 to 6, 
characterised In that 

the unit (1 5) comprises 

a lower valve mechanism barrel (32) containing an 
3S upper receiving head, a lateral passage below said 

receiving head, a valve-seat (31) and a valve-spring 

receiving lower barrel portion, 

and an i4)per supporting barrel (38) with a lower end 

portion received in said upper receiving head and 
40 an upper head (38a) carrying the mounting seat (21 ) 

and the t&nperature sensitive chamber (20). 

8. An expansion valve as in claim 7. 
characterised in that 

45 in the inner wall of the lower banel portion of tiie 
lower valve mechanism barrel (32) a thread profile 
is provided, 

that a valve-coil-compression spring (36) of frusto- 
conlcat shape is locked in said thread profile with at 
so least one spring turn (37). the valve spring (36) being 
threadably secured with its locked spring turn (37) 
in the thread profQe in order to vary the position or 
the compression preload of the valve spring (36). 

55 9. Expansfon valve as in claim 7, 
characterised In that 

the lower end portion of the upper supporting banel 
- (38) engages in to the receiving head of the lower 
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vatve mechanism barrel (32) and is secured therein 
by staking. 

10. Expansion valve as in claim 1 arxi 7. 
characterised in that 5 
the upper head (38a) is formed with a polygonal, 
preferably a regular hexagonal, outer circumference 
and is located within the cylindrical collar of the 
nrounting seal (21). and 

that the collar is secured to the upper head (38a) in 10 

■ drcumferentially spaced connecting spots, prefera- 
biy by aluminium welding, such that fluid passing 
clearances (16) are defined between the collar and 
the outer polygonal circumference of the upper head 
(38a). IS 

1 1 . Expansion valve as in at least one of claims 1 to 10, 
characterised in that 

the fixing arrangement consists of a two-part bracket 

(44) having two positively connectaWe C-shaped 20 
bracket halves and a releasable connecting member 

(45) . each bracket half being provWed with a clamp- 
ing slot for simultaneously engaging at the upper 

■ side of the temperature sensitive chamber (20) and 

the lower side of a casing flange sunounding the big 25 
diameter insertion opening of the valve casing (1 1) 
upon tightening the connecting member (45). 

1 2. Expansion valve as in at least claims 1 to 1 1 . 

. characterised In that 30 
the ends of the tubes deTming parts of the passages 
(12, 13). and preferably the plug (14) closing the 
' receiving portion of the valve casing (1 1). are alu- 
minium-wekfed to the valve casing wall. 

35 

13. Expanston valve according to claim 1 , 
\ characterised In that 

the piping constituting the refrigerant passages (1 2, 
13) is weWed to the valve casing (1 1) and the evap- 
orator (1) at the same time when the evaporator (1) 40 
is weWed. 

14. Expansion valve according to claim 13. 
characterised In that 

the valve casing (1 1 ) is connected to the evaporator 4S 
( 1 ) by aluminium welding the evaporator outlet-and 
inlet tubes to the valve casing (11) simultaneously 
when welding the laminated-type evaporator (1) in a 
high-temperature chamber, and 
that at a the same time the fluki receiver outlet tube so 
(12) and compressor Inlet tube (13) are aluminium 
wekied to the wall of the casing (1 1 ). 
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